
-2-23 

MAT 202 

B.Sc. IIrd SEMESTER EXAMINATION, 2022-23 

MATHEMATICS 

(Mathematical Methods) 
(3+0) 

(CBCS MODE) 
AFFIX PRESCRIBED Paper ID 

RUBBER STAMP 

Date (fate: 
(To be filled in the 

OMR Sheet)_ 

8346 
Roll No. (In Figures) 

Roll No. (In Words): 

Max. Marks : 60 
3ip 377 : 60 

Time: 1 Hour 
H: 1 EUET 

Important Instructions: 
1. The candidate will write his/her Roll Number 

only at the places.provided for, i.e. on the cover 

page and on the OMR answer sheet at the end 

and nowhere else. 

2. Immediately on receipt of the question booklet,| 2. YTAT ATd 3qejT GT Y 
the candidate should check up the booklet and 
ensure that it contains all the pages and that no 

question is missing. If the candidate finds any 

discrepancy in the question booklet, he/she 
should report the invigilator within 10 minutes 
of the issue of this booklet and a fresh question 
booklet without any discrepancy be obtained. 



1. The local extreme value of the 1. 5f(x, y) = x* +y eITitA 

function flx,y) = x2 + y2 is 

attained at the point: 
(A) (1,1) 

(1, 1) (B) (2,2) (A) 

(B) (2,2) (C) (0,0) 
(C) (0,0) (D) 0 
() 

2 2. If f(x) =x2 is expanded in a 

Fourier series in (-t, n), then 

(A) b1 (A) b1 
(B) b, =n (B) b TT 
C) b = 2 

C)b = 2 
(D) b=0 (D) ba =0 

sin nx y3T 3, fGH 3. 3. sin nx is a periodic function with 

31 period 

(A) (A) 
(B) 2T (B) 2Tt 

nit (C) 2 (C) 2 

D) (D) 

4. A. It is a real variable, then which 

of the following is correct? 

(A) cos(i0) = i cos h 0,i2 = -1 
(A) cos(i0) = i cos h 0,i2 = -1 

(B) cos(i0) = eos h e,2 = -1 (B) cos(i0) = cos h6, i2 = -1 

(C) cos(i0) = cos h e,i2 = -1 
(C)cos(i0) = cos h 8, i2 = -1 

(D) sin(i0)= i sin h 0,i2 =-1 
(D) sin(i6) = i sin h 6, i2 = -1 
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5 Choose the correct statement 5 

(A) cos hx+ sin hx = e* (A) coshx + sinhx = ex 

(B) cos hx + 2 sin hx 2e* (B) cos hx+ 2 sin hx = 2ex 

C) 2cos hx + sin hx = ex (C) 2cos hx +sin hx = e** 

cos hx + sin hx = 1 (D) cos2hx+ sin hx = 1 (D) 

6. Let z =f(xy) be a function of 6. H frà fs z = f(x.y) d 7i T 6. 

two variables such that 
.o) 

and 
ay(xo.o) 

Then the 
ta , a Z = f(x,y) 

exists. 

function z= f(x,y) 

differentiable at (xo. Yo) if the 

1S 

Az = fo + h,yo +k) -fXo.o) increment Az = flxo + h, yo+ 
k)-fC0,yo) satisfies an 

(A) Az = h + equation of the form 

af (A) Az = h+ 

k+6h + ezk, TEl ¬1,¬20 
k+61h + ¬2k, where a h,k 0. 
E1, E20 as h, k 0. 

h2+ Az8xl(xoo) (B) 
8yl(xoyo) (B) Az- h*+ 

y (xo.o) 
k+ eh + e2k, uEl ¬1,f20 k+Eh + Ezk, where 
afe h, k » 0. 

f1,20 as h, k » 0. 

k2 (C) C) -r ay (zoo) 
Azl ayzoYo) 

+eh tezk, TEi E,¬2 0 k+6gh +k, where 
afd h, k » 0. E1, ¬20 as h, k > 0 

af (D) (D) Az =zaooyxoYo) 

k+Eh2 + 62k, TEI e,¬2 » 0b k+ 6h + e2k, where 

afe h, k 0. E,E20 as h, k 0. 
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1. Consider the following 7. 

statements - i) fa,y) = 

Vx24y 
(x,y) + (0,0) 

o 

(i) The function f(x,y) 
( 

y,y) * (0,0) 

(x,y) = (0,0) 

(x,y) = (0,0) 

(0,0) HrE[ EI 

is continuas at (0,0). (ii) fxy) = 

ii) The function f(x,y) 
S1, xy (0,0) R F 

1, xy # 0 is not 

0, xy =0 
(0, xy =0 (0,0) 9 HAT 

continuas at (0, 0). 

Then 
(A) A (i) FFU E 

(A) Only (i) is true 

(B) 
(B) Only (ii) is true 

(C) 
(C) Both (i) and (ii) are true. 

(D) (i)a (ii) qHi srHN EI 
(D) Both (i) and (ii) are false. 

8. 8. If rt - s2 <0, then the given 8. rt - s2<0, T feT TAT TA 

function f(x.y) has fx.y) TaI 
(A) No extremum value at the (A) farg (a, b) 7 TRH HT 

point (a, b) 

(B) Maximum at the point 
(B) (a, (a, b) R 3tercoaa 

(a,b) 

(C) Minimum at the point C) f(a,b) r TH 

(a, b) (D) À T 

(D) None of these 
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Let flx,y)= (av)* HT frd f fx.y) = Xy 
y 9 9 

(0,0) be a function of two (x,y) * (0, 0) a arT I Y TH 

variables. Then which of the 

following is true ? H ? 

(A) lim 
(xy)-(0,0) fx,y) exists 

(A) lim 
(xy)-(0,0) 

and is equal to 1. 
1 RT4R BI 

lim y) exists 
(xy)-(0,0) 

(B) 
(B) lim 

(xy)(0,0) fxy) 
and is equal to 2. 

2 TRTTR 8I 
lim -(00) (%y) (C) exists 

(C) lim 
and is equal to 0. 

(D) 
(xy)-(0,0 
lim fx,y) does not 

(D) ay-0,0(xy) HE T 
exist. 

10. Define a dunctionf: IR -> Rby 10. f: IR IR fz.y) = 
(-y), (x,y) * (0,0) fay) =} (y): (X,Y) * (0,0) 

0 

(-) (x,y) * (O,0)qATTT (x2+y2) 
x,y) = (0,0) (x.y) = (0, 0) 

Then the value of s 
m(o,0) 

(A) 0 
(A) 0 

(B) 1 
(B) 1 

(C) -1 
(C) -1 

(D) 2 
(D) 2 

Where the symbols have their 

usual meaning. 
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11. The general value of log.(-i) is: 11. log.(-i) I aAIy5 HTA 

(A) nni (A) nai 

(B) +2nni (B) +2nti 

C) +2n (C) + 2nmi 
2 

(D) None of these (D) 

12. The value of F{e-TS} is 12. Fe HT Ht 

2x 
n (n+x) (A) 2x (A) 

T(T+*) 

(B) (B) 2x 
r(n-x) r(T-x) 

2x (C) C) 2x 
n(T2-x2) 

T(T2-x2) 

2x 
(D) (D) 2x 

r(T2+x2) 
n(T2+x2 

13. Which of the following integral 13 

represents the Laplace transform F(t) IATH BYTRUT era 

of the function F(t) 

(A) SeP Ft) dt 

(B) e"pe° F(c) dt 

(C) ept F() dt 

(A) eP F(t) dt 

(B) eP F() dt 

C) e pt F(t) dt 

(D) ePr F() dt 

14. Laplace transform of the function 

(D)e F(t) dt 

14. F(t) = sin(2t) + sint 

F(t) = sin(2t) + sin t is: 

(A) tp41 (A) p 
(B) p 

(C) p 
(B) 

(C) 

p+3 
(p2+4)(p2+1) 

p?+3 (D) +s(p~+1) (p2+4)(p2+1) D) 
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15. The real part of sin(x +iy) is: 15. sin(x+iy) 1 aTEfAs 4T E: 

(A) sinx sin y (A) sin x siny 

(B) cosx sin hy (B) cosx sin hy 

(C)sin x cos hy (C) sin x coshy 

(D) None of these (D) 

16. The Laplace transform of the 16. F(t) Ft) = 
e2t 1000 

100! 

function F(t) = 
e2 t100 

1S 54TR 100! 

1 (A) (A) (p-2)100o (p-2)100 

1 
(p-2)101 

1 (B) (B) (p-2)101 
1 

(C) 1 
(p-2)102 (p-2)102 (C) 

(D) D) 1 
(p-1)103 (p-1)103 

17. If A+ iB = C tan(x + iy), then 17. af A+iB = C tan(x + iy)T 

tan 2x = tan 2x.= 

(A) AC (A) AC 
2AC 

(B) (B) 2AC 
A2+82+C2 A2+B2+C2 

C) 2AB 
A2+B2+Cc2 

2AB (C) A2+B2+C2 
2AC 

(D) 2AC 
c2-A2-B2 (D) c2-A2-B2 

18. The principle value of logarithm 18. yTUT T (ge) HTi : 18. 

of i' is: (A) e 

(A) e 
(B) e-T/2 

(B) e-"/2 e3/4 (C) 
C) e3T/4 

(D)e/ 

(D) 
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19. Inverse Laplace transform of the 1 
p2(p2+25) 

19 

1 
1S 

p2(p2+25) 
function 

(A) |t-Sn(5t)| (A) - sin(5t) 
5 

cos(5t) (B) t- (B) t-5 

t sin(5c) (C) sinGt C) 
5 

(D) Stsin6 125 (D) sin(5t)1 
125 

20 The value of L{t3 e2*} is 20. L{t3 e2t} | HT 

(A) (A) 
S 

6 
(B) (B) 

(s+2) (s+2) 
6 

6 
(s+2)2 (C) (C) (s+2)2 

6 
(s-2) 

6 (D) (D) (s-2) 

21. Let f be a 2t - periodic function 

defined by flx) = 0<xST 
21. 

21. H iGA f5 f yi 2n-HTTeii 5ca 

f() = {0. -T<xs0 a 
0<xST 

If an,n = 0,1,2, ..., denotes uf4TT af an, n = 0,1,2,. 

the Fourier coefficients of the 

Fourier series of f(x) for each n. 

Then 

(A) 2d0 1, an (A) 24 1,an 
(0, n = even 

(0 n=even 
n= odd n21 

odd n 1 
n = 

(B) zd = 2,an (B) 2a0 2,an 
1 n= even 

n even 
2 

n odd n21 

n = odd 
n21 

n2 

(C) a0 1,an (C) d = 1,an 
n= even 

n even 
n 21 nodd n21 

n = odd 

(D) None of these 
(D) 
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22. Let f:l-7,7) R be a 27- 22. 

periodic function and + 2-3Td + 
n=1 n=1 

(a, cos(nx) + b, sin(nx)) be (a, cos(nx)+ b sin(nx)) 

the Fourier series of the function 

fx). Then (A) 4 fx) cos(nx) 
(A) 4 fc) cos(nx) 

dx, n = 0,1,2,.. 
dx,n = 0, 1,2,...... and 

b ) sin(x) 
by a) sin (nx) 

dx, n= 1,2,3, .... 
dx,n = 1, 2, 3, ... 

(B) a F(x) cos(nx) 
(B) f)cos(nx) 

dx, n = 0,1,2,... 
dx,n = 0, 1,2, .... and 

b 0) sin(nx) 
by (x) sin(nx) 

dx,n=1,2,3,. 
dx,n = 1, 2,3,... 

(C) an + b = 0Vn = 

(C)G+b, 0Vn = 

1,2,3, 
1,2,3, 

D) None of these 

23. The value of L{u(t-a)} is: 23. L{u(t - a)} I HA : 

(A) ea 
(A) er 

(B) eas (B) eas 

(C) 

(D) (D) 
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24. The value fo L{(t- 1)?.u(t -1)) 24. . L{t - 1)?.u(t -1)) I HTM 24. 
is 

(A) s2 
(A) 

B) 
(B) 

(C) 
C) 

(D) 

(D) (A) 

25 25. 

(A) eat (A) t2eat 

(B) 2 eat (8) t eat 

C) e (C) t2 eat 

(D)tea (D) teat 
The inverse Laplace transform of 26. log( 4 aITH YTR 26. 

s+1 logis given by fT GTTT 
(A)cos ht (A)cosht 
(B)sin ht (B)sin ht 

t 

(C) 2t cost (C) 2t cost 

(D) 2t sint (D) 2t sint 

27. If f-x) = f(x) all x. Then 27. af x Hrt 4 f fa f(-x) = 
f(x) is said to be : fx) aTA f(x) TENT 

(A) Odd function (A) fà7 5T7 
(B) Even function (B) 
C) Odd and even both (C) 
(D) None of these 

(D) 
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The Fourier series representing 28. fx) = x,0 <x < 27 Yefda 5itRTr 28. 

f(x) = x, 0 <x < 27t. Then: 

(A) a 0 (A) a 0 

(B) (B) a; ao 

(C) a T C) aoTT 

(D) ao2T (D) ag 2nT 

29. fay)= *y +"+ 29. The set of stationary point of the 

function fx,) = *y + a" 

is 
(A) (a,a) ya (-a, a) 

(A) (a,a) and (-a,a) 
(B) (-a,-a) Va (a, -a) 

(B) (-a,- a) and (a, -a) 
C) (a,-a) (-a,- a) C) (a, -a) and (-a,- a) 

(D) None of these (D) 

30. I= ̂ fa.y.y) dx 30. Necessary condition for the 

function I = S fx,y, y') dx to 

be extremism is 

(A) =0 =0 (A) 

(B) ay dla 
(B) -d 0 

C) (=0 (C) =0 

(D) None of these 

31. The value of lim +2y) (z,y)-(1,2) (x+2y) H 31. lim 
(&y)-(1,2) 

is: (A) 0 

(A) 0 
(B) 2 

(B) 2 
(C) 3 

(C) 3 

(D) 5 (D) 5 
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32. The Fourier expansion of an 32. H4 fx) HI (-T, T) H GIRYR 

even function f(x) in (-T, T) 
has only 
(A) Sine terms 

(A) yei 

(B) 
(B) Cosine terms 

(C) (C) Sine and Cosine both terms 

(D) (D) ÀT None of these 

33 T (2y + (y*))|dx, y(0) = 0, 33. Extremal of the functional 

(2y+(y))| dx, y0) = 0, 
y(1) = is the solution of 

(A) dx2 = 

a-1 
differential equation: 
(A) d (B) dx2 dx2 

(B) d 1 (C) =y 
dx 

(D) C) 

(D) None of these 

34. The value of L-1 is 
(A) 4e3t - e-t 

(A) 4e3t et 
(B) e2t- e-t 

(B) e2t-et 
e3te5t (C) 

(C)e3t-e5t (D) 

(D) None of these 

then 35. L{F(t)} = f(s), 

35. If 
LLF()) = f(6), 

L F(u) du = 

FCu) du= 
(A) fs-a) 

(B) fs a) 

(A) fs a) 
(B) f (s - a) 

a 

(C) 
s 

C) 
(D) s2 

(D) 
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